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This is a short note to summarize the equations used in the @ optimization for microphonics.

Input Parameters:

RF parameters

RF frequency: wrr = 27 frr

Cavity parameters

Cavity accelerating voltage: Viay
Cavity unloaded quality factor: Qg

Cavity normalized shunt impendance: R/Q

Beam parameters

Beam DC current: I,

Beam accelerating phase angle: ®; in deg.

Microphonics parameters

Detuning: df in Hz

Intermediate values:

Following are intermediate parameters used in the optimization calculations. Some definitions are also given
below.

Power lost in the cavity walls:
V2
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where Ry, = g X Qo is the cavity shunt impedance.

Ratio of power delivered to the beam to that lost in the cavity walls:

Pbeam
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Cavity unloaded bandwidth:

_Jo
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Static cavity detuning, optimized for no reflected power: [1]

5fo = —% (S) VI” sin @, (4)

Optimal loaded Q for minimal generator power including micro-
phonics:

Optimal coupling coeffient: [1]
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where J f is the detuning due to microphonics, § fy is the cavity static detuning optimized for zero reflected
power and A fy is the unloaded cavity bandwidth.

Optimal coupling:

Qo
= 6
QLO 1 + /80 ( )
Forward generator power, for optimal loaded quality factor Qr, and optimal static detuning ¢ fo: [1]
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where 0 f is the detuning due to microphonics, § fy is the cavity static detuning optimized for zero reflected
power and A fy is the unloaded cavity bandwidth.
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